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IBSD-B-FeSi,
Sputter etching effect of the substrate on the microstructure of B-FeSi, thin film
prepared by ion beam sputter deposition method

Masato SASASE

Abstract

Beta iron disilicide (B-FeSi,) is one of the candidate materials for a compound semiconductor, which is promising
for optoelectronic devices. pB-FeSi, film has been obtained by ion beam sputter deposition (IBSD) on Si(100)
substrates that are pre-treated by sputter etching by Ne®. In the present study, the sputter etching effect on the
substrate was investigated through the cross-sectional observation of transmission electron microscopy (TEM) in
order to find the conditions for fabricating uniform B-FeSi; films which have high orientation and form a smooth
interface with the substrate. Nanostructural changes of the deposited film and the interface were observed as a
function of sputter Ne™ energy. It was found from the observed crystal structure of the films and interface that the
effect of the surface pre-treatment significantly changes with the ion energy. By 1 keV irradiation at the fluence

of 3 x 10" ions/cm?, B-FeSi, film was epitaxially grown on Si(100) substrate with an atomically smooth interface.
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-1 Cross sectional TEM images of the film formed by IBSD method at 973 K. Substrate surface was
irradiated by Ne® with energy of (a) 1 keV, (b) 3 keV and (c) 4 keV.
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-2 (a) Dark field image of the film by cross sectional TEM observation. The substrate surface was irradiated

with a 1 keV, Ne* beam (3 x 10*® ions/cm?).  (b) High resolution image.
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-3 (a) Dark field image of the film by cross sectional TEM observation. The substrate surface was irradiated

with a 4 keV, Ne* beam (3 x 10*® ions/cm?).  (b) High resolution image.
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-4 (a) Bright field image of the film by XTEM observation. The substrate surface was irradiated with a 4 keV,

Ne* beam (3 x 10* ions/cm?).  (b) High resolution image.

B-FeSi,
B-FeSi, TEM (XTEM)
1 keV

1 keV(Ne") 3 x

10% jons/cm?

1) D. Leong, M.A. Harry, K.J. Reeson, K.P. Homewood, Appl. Phys. Lett. 68 (1996) 1649.

2) e.g. Y. Makita, The 1st NREL Conference "Future Generation Photovoltaic Technologies" Ed.McConnell
(AIP, New-York, 1997) 3.

3) K.M. Geib, J.E. Mahan, R.G. Long, M. Nathan, G. Bai, J. Appl. Phys. 70 (1991) 1730.

4) M. Sasase, K. Shimura, H. Yamamoto, K. Yamaguchi, S. Shamoto, K. Hojou, Jpn. J. Appl. Phys. 45 (2006)
4929.

5) K. Shimura, T. Katsumata, K. Yamaguchi, H. Yamamoto, K. Hojou, Thin Solid Films 461 (2004) 22.



